Anxiety or fear is purported to effect many different aspects of human behavior. The study reported in this paper attempts to assess the effects of fear arousal on two classes of behavior. Krause (1961) noted that performance on psychomotor tasks has been shown to be effected by arousal of anxiety. Mahl (1961) noted that certain formal aspects of speech are affected by emotional arousal; and Markel, Meisels, and Houch (1964) reported that naive judges were able to detect differences among the verbal productions of certain psychopathological groups even though they were not necessarily experiencing emotional arousal. This study was designed to extend the above findings to both performance on a psychomotor task and to the verbal production of "normal" subjects who are experiencing the experimental arousal of fear.
The general experimental design employed was as follows. The subjects were selected as being either high or low in the amount of fear they felt toward speaking in front of a group. One half of the subjects were told that they were to complete a task and were then immediately to speak extemporaneously about the task before a strange group. The other half of the subjects were told they had 1 This research was supported in part by a grant from the Erie County Mental Health Foundation and in part by a grant from the Graduate School of the State University of New York at Buffalo, and was conducted while the author was at the State University of New York at Buffalo. 2 The author is indebted to Sandra Mollenauer who collected the data of the study. a task to complete and were not told that they were to speak following the task.
Immediately following the completion of the task, all subjects spoke for 1 minute, and these speeches were recorded. Experimental subjects were ostensibly speaking in front of a group; control subjects were simply recording their views of the just completed task. Tape recordings from approximately one half of the subjects noted above were played to a group of untrained judges who were uninformed as to the actual procedure. The judges were instructed to rate their estimation of the emotion the individual was experiencing.
METHOD Subjects
All subjects used in this study were undergraduates from the Introductory Psychology Course at the State University of New York at Buffalo. Eighty females were employed in the initial portion of this study. Forty were designated as "high fear" (HF) and 40 as "low fear" (LF) on the basis of their response to the item "Speaking in front of a group" in the Fear Survey Schedule-II (Geer, in press ); A subject was considered HF if she rated her fear of speaking in front of a group as either "Terror" or "Very Much"; the subject was considered LF if she rated the item as "None." The judges used in the second part of the study were 36 males and 24 females who were members of an evening section of Introductory Psychology.
Procedure
Twenty HF and 20 LF subjects were met by an experimenter and told that they were to participate in a study of extemporaneous speech. The experimenter conducted the subject to a room that contained a large one-way mirror, and the subject sat down facing the mirror. A tape recorder played through an amplifying system the following instructions to the subject:
My name is Dr. Geer. I'm on the staff of the Psychology Department here at the University. I want to thank you for coming here today to participate in this study. Please listen carefully to what I say, as I can read the following instructions only once.
We are studying the characteristics of individuals as they influence extemporaneous speaking before small groups. There are four people besides myself seated behind this one-way mirror. The mirror is built so we can see you but you cannot see us.
We hope this will allow you to be a bit freer and more comfortable in your presentation while we are rating it. You'll be asked to talk extemporaneously for 5 minutes. We could have you speak on some familiar topic, but we thought it would be best if all participants had a similar experience, and then they could speak about that experience; therefore, you'll be asked to do a coding task. This is a common kind of psychological task and one that will give you material to talk about. As soon as you have finished the coding task, you will speak extemporaneously on your thoughts and experiences as they related to the task. The task is only to give you a common experience, so that you will have a background to speak on as the other subjects do. You will not be graded upon this task. Now I will have Miss Mollenauer describe the task to you. Again, let me thank you for your cooperation.
The subjects were not aware that the instructions were prerecorded and were led to believe that there were people behind the mirror.
Following the recorded message, the experimenter instructed the subject in the task to be performed. The task consisted of having the subject complete a page of the WAIS digit-symbol subtest. The subject was reminded that the extemporaneous speech would begin as soon as the page was completed. The experimenter sat behind the subject and recorded as many individual codings as were completed every 30 seconds, and the experimenter also recorded the total time each subject required. The recording of rate of coding and total time was done without the subject's knowledge.
When the subject finished the coding task, she was asked to stand in front of the one-way mirror and speak for 5 minutes on the task that she had just completed. The experimenter started the tape recorder and told the subject to begin. The subject was stopped after 1 minute. Following the taping, the subject was told that the recording would be used anonymously and that there had been no one behind the mirror. The subject was excused after the experimenter extracted a promise from her not to speak of the experiment until the end of the semester.
Control subjects were told that the experimenter was collecting normative data on the coding task.
They were not told that they would speak nor were they told that there were any observers. When Control subjects finished the coding task, they were asked to speak into a tape recorder giving their views concerning the task they had just completed.
The second phase of this study consisted of having naive judges rate the verbal productions of the subjects employed in the first part of the study. The tape recordings of the experimental and control subjects were examined and recordings that were not clear or that gave any clue concerning the experimental manipulation were discarded.
3 From the remaining recordings, the subjects were randomly discarded until 40 recordings, 10 from each of the four subgroups (high and low fear, divided into experimental and control), remained. For each of the 40 selected recordings, the first 30 seconds of the speech was put onto a master tape with 15 seconds of silence between each 30 seconds of speech.
The master tape was played to the judges who were told that they were to rate the emotion they felt that the individual who made the recording was experiencing. Judgments were made on the 7-point rating scales presented below: Estimated Subject's Reaction Pleasure 1 2 3 4 S 6 7 Anger Bored 1 2 3 4 S 6 7 Interested Accepting 1 2 3 4 S 6 7 Rejecting Tense 1234567 Calm
The ratings were made during the 15-second silent period between the speeches. Procedural errors made during the judging made two speeches unusable. To provide equal Ns in the subgroups, two other subjects were randomly discarded to provide ratings on 36 subjects, 9 from each subgroup. Thus, 60 judges rated each of the 36 speeches on each of the above 4 dimensions. Finally, the 36 recordings were examined for the speech-disturbance indexes reported by Mahl (1961) . Mahl reports success in detecting transitory anxiety through the use of his "Speech Disruption Ratio (non-ah)" and the "Silence Quotient." These measures were obtained for each of the 36 recordings. Also, a rate of speech measure was obtained. This was the number of words emitted during the 30 seconds of recording.
RESULTS
The 2X2 factorial analyses of variance were the basic statistical tests used in this study. The factors were fear level and experimental conditions. The first such analysis was performed upon the total time to complete the coding task. A significant main effect of conditions (F = 9.43, df 1/76, p < .01) was found. Inspection of the data clearly revealed that experimental subjects took longer to complete the coding task than control subjects. The mean time to complete the coding task was 2 minutes and 5 seconds for experimental subjects and 1 minute and 41 seconds for control subjects. There were no significant differences between HF and LF subjects within the experimental condition.
An analysis of the number of coding operations performed during successive 30-second periods was performed. There was no evidence that experimental subjects slowed more than control subjects as the end of the task approached. Also, there was no evidence that HF subjects differed from LF subjects in the differential rate of coding as the end of the task approached.
The ratings of subjects' verbal productions were analy2ed. The dependent variable was the mean rating of each subject's voice. The 2x2 factorial analysis of variance of the "tense-calm" scale did not yield any significant results. Thus, naive judges were unable to detect voice differences among the subgroups when rating on a tense-calm dimension.
The analysis of variance performed on the "bored-interested" dimension yielded a significant (F = 4.5, df 1/32, p<.OS) result. Judges rated HF subjects as less interested in the task than LF subjects. The 2X2 analysis of variance which was performed upon the "pleasure-anger" dimension yielded a significant Fear Level X Conditions interaction (F = 4.64, df 1/32, p < .05). Inspection of the data suggested that the result was caused by HF subjects in the experimental condition being rated as more angry than all other groups. This was confirmed by applying the Newman-Keuls a posteriori test (Winer, 1962) which revealed significant differences between HF experimental subjects and all other groups (p < .OS) but no significant differences among the remaining three groups.
The results of the analysis of the "accepting-rejecting" dimension were similar to the pleasure-anger findings. A significant Fear Level X Conditions interaction (F = 4.64, df 1/32, p < .05) was found. Verbal productions of HF experimental subjects were rated as indicating greater rejection than all other groups. This also was confirmed by the Newman-Keuls test which revealed a significant difference between HF experimental subjects and all other groups while no significant differences were found among the remaining three groups.
These data clearly reveal that naive judges can, on certain rating scales, discriminate among the groups and conditions. HF subjects under experimental conditions yielded verbal productions that were rated as more angry and more rejecting than other subjects. Also, HF subjects in general were rated as finding the experiment less interesting than LF subjects.
The final analyses relate to the formal characteristics of the verbal productions. Mahl's (1961) "Speech Disruption Ratio (non-ah)" was analyzed by the 2 X 2 factorial analysis of variance. The results did not attain accepted levels of statistical significance; however, the fear level F was significant at the 10% level (F = 3.72, df 1/32). The data suggested that HF subjects yielded more speech disruptions. The analysis of variance of the "Silent Quotient" did yield statistically significant results. The verbal productions of HF subjects had more silence than LF subjects (F = 10.75, df 1/32, p < .05). The mean silence time for HF subjects was 8.8 seconds and was 4.4 seconds for LF subjects.
The rate of speech (number of words in the 30 seconds) was analyzed and also yielded statistically significant results; HF subjects spoke more slowly than LF subjects (F = 13.75, df 1/32, p < .01). These measures indicate that the verbal productions of HF subjects have different formal qualities than the verbal productions of LF subjects. Further, it may be noted that these differences are consistent with a picture of increased tension or fear.
DISCUSSION
The results from the coding task are clear. The subjects who anticipated having to speak in front of a group showed lowered efficiency on the task as measured by time required to complete the task. The findings did not support the expectation that HF subjects in the experimental condition would show the greatest inefficiency. The most plausible explanation is that all experimental subjects were aroused by anticipating having to speak before a strange group and the task was not sensitive enough to detect differences between HF and LF groups.
Two theoretical positions may be used to explain the above results. The first, an interference theory, would suggest that the fear aroused by the experimental manipulation interfered with task performance. This interference led to an increase in the time required to finish the task. However, one piece of supplementary data does not support this position. It might be expected, from interference theory, that subjects under arousing conditions would yield more errors on the coding task. This was evaluated and there were no significant differences among groups in the number of coding errors.
A second theoretical position that might explain the data from the coding task would be Miller's (1959) conflict model. It can be assumed that experimental subjects viewed the anticipated speech as an unpleasant event. The coding task may be conceived as the path to this attempt. In that situation, the subject may attempt to delay the onset of the unpleasant event by slowing his response rate on the coding task. This, of course, describes what did occur on the coding task. As with the interference theory, a supplementary analysis may be employed in an attempt to verify the conflict model interpretation. Miller's conflict model states that the tendency to avoid a negative goal will increase the closer one approaches the goal. Thus, it would be expected that subjects in the experimental condition would show progressively reduced rates of responding over 30-second periods. As noted in the Results section, this expectation was not confirmed. Further experimentation will be necessary in order to account accurately for the findings relating to the coding task.
The results of rating the verbal productions of subjects for the "estimated subjects reaction" are of considerable interest. First, naive judges were not successful in discriminating among subject groups when rating verbal productions on a tense-calm dimension. The other rated dimensions did reveal that naive judges could discriminate successfully among verbal productions of subject groups. HF subjects' speech segments were rated as indicating that they were bored with the procedure when compared with those of LF subjects. Further, the verbal productions of HF subjects under experimental conditions were rated as indicating more anger and more rejection than all other groups. These results suggest that untrained judges are able to detect differences in the verbal productions of subjects who report fear of speaking in front of groups when the subjects believe they are speaking to a group.
Several points concerning the above findings require further discussion. First, verbal productions were a more sensitive index of the hypothesized condition of fear than performance on the coding task. Certainly, clinical psychologists would agree that it is possible to infer the emotional state of individuals from their verbalizations. This study lends some support to that position. An interesting point is that the detection was done by naive or untrained judges. It should be noted, however, that the judges did not accurately detect the hypothesized emotional state of fear. It would be expected that accurate detection of emotion from subjects' verbal productions would have resulted in the finding of significant differences on the tense-calm dimension. The reason for the discrepancy is not clear. It may be that the experimental condition only angered the subjects; however, the manipulation affected primarily those who were HF subjects. Possibly the naive judges could only detect emotional arousal and were not able to discriminate among emotions without awareness of the context of the emotional arousal.
The verbal productions of subjects in this study were not controlled and therefore it is not possible to determine accurately what aspects of subjects' speech were being responded to by the judges. The results of the analyses of the formal characteristics of the verbal productions yield some suggestions. The rate of speech was reduced and the length of silences increased for HF subjects. These two measures are obviously related; as silence increases, the number of words that can be uttered must decrease. This was confirmed by computing the correlation between the rate and silence measures. The correlation was r--.81, 35 df, p < .01. Other formal characteristics of speech not evaluated in this study may indicate differences among subjects experiencing emotional arousal.
It is quite possible that the content of subject's productions is more important than the formal characteristics of the speech. Judges rating on two dimensions were able to discriminate HF and LF subjects under experimental conditions. Formal speech characteristics distinguished among HF and LF in general but not fear level in interaction with the experimental conditions. These results indicate that in this study judgments more accurately discriminate among groups than formal characteristics of the voice. This suggests that perhaps the content of the verbalizations, which may be detected by judges even when obvious clues as to experimental condition are excluded, is the important variable.
The results of the study clearly support Krause's (1961) suggestion that when studying emotions, one should, where possible, look at all aspects of behavior. Data of interest were obtained from both the coding task and from the verbal productions of the subjects. Exclusion of either type of data would have reduced the meaningfulness of the study. This study confirms previous work in this laboratory (Geer, in press) which indicated clearcut behavioral differences between HF and LF subjects as selected by the FSS-II.
